For some case identification purposes, even this two-stage screening process may be too expensive or burdensome to be feasible. For example, for studies in which data are collected directly in health care settings (e.g., waiting rooms of private physicians' offices), screening procedures must often be very brief. A first-stage screener that requires 5 or 10 minutes to complete, as do most available symptom scales, may take too long when data on other variables are needed at the same time.
In this paper, the authors describe the development of a very short (eight-item) selfreport screener for depressive disorders (major depression and dysthymia). The screener was developed specifically for use in the National Study of Medical Care Outcomes (MOS). The MOS has a large sample of patients, who were recruited when they visited health care providers in selected primary care and mental health specialty practices. The study required that a screener for depressive disorders be included in a 10 minute self-report instrument that also screened for three chronic medical diseases and obtained data on use of services, demographic characteristics, and general health status and functioning. The specific requirements for this screener were: 1) high sensitivity to current major depression and/or dysthymia so that the MOS sample would, as nearly as possible, include all patients with one of these depressive disorders, and 2) a positive predictive value that would insure that at least one third of those testing positive at the first-stage screening would subsequently test positive at the second stage. The use of a single-stage design, in which every patient received a diagnostic interview, would have required between 30 and 35 lengthy face-to-face interviews in order to find one case with current depressive disorder. If, on the other hand, a brief screener could be developed, having the above properties of high sensitivity and positive predictive value, then data collection from 30-35 persons using the brief self-re-776 port screening measure would limit the number of persons completing the subsequent diagnostic interview to about three per identified case. Use of such a screener would thus considerably reduce the cost of case finding in this patient population.
In the MOS, depressive disorders were assessed at the second stage using a modified version of the Diagnostic Interview Schedule (DIS) that allowed determination of DSM-III diagnoses of major depression and dysthymia. This DIS-generated definition was, therefore, the criterion for development of the screener. To select items for a first-stage screener, the authors reviewed existing self-report measures of depressive symptoms and general psychological distress. The authors suspected that the specificity and, therefore, the positive predictive value of the CES-D items as a screener for depressive disorder could be enhanced using two strategies-altering the scoring method and adding items that asked about persistent periods of depressed mood. The CES-D is scored by summing responses across 20 items which are equally weighted. Such a scoring strategy does not take into account the possibility that some items may be better predictors of depressive disorders than others. A weighted scoring strategy might, therefore, increase the ability of the items to predict depressive disorder. The addition of items to the CES-D that ask about persistent periods of depressed mood may also add predictive power to the screener because DSM-III definitions of major depression and dysthymia include length-of-episode criteria that exceed the 1-week period of time covered by the CES-D. The DIS contains two items that determine whether persistent periods of depressed affect have occurred; these items were chosen as potential screener items.
The authors had access to data from two studies that both administered the CES-D and the DIS to the same respondents. Using the sample of one study, the authors performed analyses to identify, from the pool of 20 CES-D and two DIS items, a subset of items that in combination best predicted current depressive disorder as determined by the DIS. The effectiveness of the resulting measure as a screener for depressive disorder was subsequently examined in four samples: two were subsamples from the study in which the screener was developed, while two were from a second study and were, therefore, completely independent from the sample in which the screener was developed.
Several questions were addressed as part of the evaluation of the screener. What is the best cutoff score to use for the screener scale? Does the screener identify depressive disorder equally well for primary care and mental health patients? How well does the screener identify depressive disorder when DSM-III criteria for current depressive disorder are in operation according to stringent or lenient rules using the DIS? How useful is the screener for diagnoses established within varying time frames (e.g., lifetime, past year, past 6 months, and past month)? What is the differential utility of the screener for major depression versus dysthymia, and for depressive disorders versus other major psychiatric disorders?
The results of this evaluation not only contributed to a solution to the case-identification problem presented by the MOS, but may eventually be useful to others needing efficient and effective mental health screening instruments. First, the study illustrates a method of mental health screener development that maximizes the discriminant utility of each screener item. Secondly, the screener is unique in combining traditional self-report symptom items with traditional diagnostic assessment items, a quality that may be key in increasing the predictive utility of self-report mental health screeners. Finally, for those interested in screening for depressive disorders, the scale presented here may be a good choice. 
Methods
The data of this report are from two studies, the Los Angeles Epidemiologic Catchment Area Study (ECA), and the study of Psychiatric Screening Questionnaires for Primary Care Patients (PSP). Each of these studies conducted personal interviews with adult samples in Los Angeles. The samples are described below.
Los Angeles ECA Sample
The Los Angeles ECA is described in detail elsewhere.16'17 The Los Angeles ECA survey data was collected from 3132 adults who were sampled from the adult household populations of two mental health catchment areas in metropolitan Los Angeles. One of the catchment areas contained a population that is predominantly hispanic American (83%), while the other catchment area had a largely nonhispanic white population. Households were selected using a two-stage probability sampling design. One adult in each household was then randomly selected for inclusion in the study. Of those sampled, 68% participated in the survey. Survey interviews were conducted between January 1983 and August 1984. Demographic characteristics of the ECA sample are shown in Table 1 .
Since the MOS is a study of patients of primary care physicians and mental health specialists, the authors defined two ECA subsamples for comparison: 1) those who utilized outpatient health care services for a 778 physical problem in the six months prior to the interview were labeled the "primary care" subsample (N = 1450); and 2) those who utilized outpatient general or mental health services for a mental health problem in the six months prior to the interview were labeled the "mental health" subsample (N = 211).
The basic demographic characteristics and the number of persons in each of these subsamples are shown in Table 1 . The primary care subsample was older and the mental health subsample was younger than the total ECA sample. Both the primary care and mental health subsamples had somewhat higher proportions of females, nonhispanic whites, and English speaking respondents than did the total ECA sample.
PSP Samples
The PSP study, described by Hough et al.,15 was conducted among a primary care outpatient sample and a mental health center outpatient sample. These two samples, therefore, provided a comparison that paralleled the primary care and mental health subsamples defined in the ECA study. The major difference was that, in the ECA study two groups of individuals were subsetted from the larger sample on the basis of their reports of recent health care visits, while the PSP samples were designed as two distinct samples from primary care and mental health settings. All individuals in that study, therefore, were included in the two comparison groups.
The PSP primary care sample was randomly selected from consecutive patients scheduled for a medical visit to a primary care physician in a Health Maintenance Organization in Southern California. Only hispanic and nonhispanic white adults, who had at least one prior visit with an HMO physician, were eligible for selection. Hispanics were oversampled to meet a 30% quota. Of 997 selected patients, 716 agreed by telephone to participate in the study, of which 525 (53%) came to the facility and completed the personal interview.
The PSP mental health sample was selected from adult patients of a community mental health center in Los Angeles. Nonhispanic white and hispanic patients with active chart diagnoses of affective, anxiety, or schizophrenic disorders were eligible for selection. This diagnostic grouping was a stratifying variable within which patients were randomly selected in numbers proportional to the size of the stratum. As with the primary care patient sample, Hispanics in the mental health sample were oversampled to meet a 30% quota. Of 128 selected patients, 101 (78.9%) completed interviews.
The demographic characteristics and number of persons in each of the PSP samples are shown in Table 1 . Like the ECA primary care and mental health subsamples, the PSP primary care and mental health samples had higher proportions of women and nonhispanic whites than did the ECA total sample.
CES-D Both the ECA and the PSP included the 20-item Center for Epidemiologic Studies Depression Scale (CES-D)
. The CES-D items ask how often in the past week the respondent has experienced each of 20 symptoms, with responses given on a fourpoint scale ranging from "rarely or none (less than one day)" to "most or all (5-7 days)." These responses were scored from 0 (rarely or none) to 3 (most or all).
DIS Screener Items
Two items from the DIS were included in the pool of items considered for the screener. These determined whether the respondent experienced 1) two or more weeks of depression in the past year, and 2) had 2 or more years of depression that was either ongoing or had ended as recently as within the past year. These items were scored 0 if the respondent did not report such a feeling, and 1 if he or she did.
DIS/DSM-III Definitions of Disorder
Psychiatric disorders were assessed using the DIS in both the ECA and PSP studies. The DIS is a highly structured diagnostic instrument that was developed for administration by trained lay interviewers. Survey information is scored with a computerized algorithm that assigns diagnoses according to DSM-III criteria. The development, scoring, reliability, and validity of the DIS have been described by others.3'18-20 A Spanish version of the DIS has also been developed and tested, 21, 22 and was used in the surveys reported here when the respondent's primary language was Spanish.
The DIS was used to assess major depression and dysthymia, the depressive disorders of interest. It is possible to generate DIS diagnoses that operationalize the hierarchical exclusion rules of DSM-III, in which dominant disorders preclude assignment of diagnoses for subordinate disorders, but those exclusion rules were not applied for the purposes of the analyzes here.
The specific major depression criteria used to develop the screener required a lifetime diagnosis of major depression with a reported episode within the previous year. For dysthymia, a lifetime diagnosis was required, along with 2 or more years of depressed mood that was current or had persisted into the past year. For both major depression and dysthymia, evidence of continuing depressive symptoms was required. This was indicated by the presence of a symptom in at least three DSM-III-defined symptom groups or the presence of a symptom in two symptom groups in addition to a period of depressed mood within the past month. Those with a lifetime history of manic episodes were excluded from the definition. Presence of major depression or dysthymia meeting these criteria is referred to in this report as MOS-defined depressive disorders.
Although the screener was developed using the above criteria, its validity was tested across a variety of definitions of past and current disorder that can be obtained using the DIS. DIS diagnoses can be made for several prevalence periods, including lifetime, past year, past six months, and past month. Two alternative methods were employed to date the most recent period of disorder when defining current prevalence periods: 1) the time of the most recent spell of depression reported by the respondent, and 2) the time within which a sufficient number of symptoms were reported to meet full DSM-III criteria. The former approach is the standard method of determining current prevalences using the DIS;23 the latter, stricter criterion was based on the recommendations of VonKorff and Anthony.24 The two approaches yield identical definitions for lifetime diagnoses. They are subsequently called the "standard" and "stringent" DIS definitions of depressive disorders.
The DIS assesses other major DSM-III disorders, including panic disorder, phobia, obsessive-compulsive disorder, somatization disorder, alcohol abuse and dependence, drug abuse and dependence, antisocial personality, schizophrenia, and schizophreniform disorder. Severe cognitive impairment, although not a specific DSM-III diagnosis, is also determined as part of the DIS. DIS data regarding these conditions were combined in an index of nonaffective disorders in analyses that examined the discriminant utility of the screener.
Development of Screener
To select the best subset of items for the screener, stepwise multiple logistic regression analysis was employed, with the 20 CES-D and two DIS items tested as predictors of the probability of having MOS-defined current major depression or dysthymia. Logistic regression has been successfully used in a number of diverse, general medical applications involving dichotomous outcomes. For example, it has been used to calculate the risk of developing coronary heart disease as a function of certain personal characteristics,25 and to examine hospital mortality rates among ICU patients where adequate information is available regarding severity of illness and diagnostic profiles.26 The logistic model assumes that the logarithm of the odds, i.e., ln(P/1-P), is a linear combination of the predictive variables; no assumptions are made about the distributions of the predictors, which is a major reason for the wide applicability of this technique. For this study, P represents an individual's probability of having MOSdefined depressive disorder.
The total ECA sample was used in the development of our logistic model. As a first step, an all possible subsets regression procedure (BMDP9R),27 identical to discriminant analysis when the criterion variable is dichotomous, was used to uncover underlying dimensions in the data and identify showing the unstandardized logistic regression coefficients, is given in Table 2 . As the authors had expected, the two DIS items were important predictors of depression and, in fact, had the largest coefficients in the final regression model. Removing items 7, 8, and 1 from the regression procedure would have the greatest impact (ps < .0001), while removing one of the remaining items would have less impact (Ps ranging from .03 to .09).
The contribution of each item to the screener score represents a partial effect of that item after the contribution of all the other items are removed. Although each of the eight screener items is positively correlated to each of the other items and to the criterion measure, therefore, two items enter the regression with negative signs. Given the high degree of multicollinearity among the items, the negative coefficients are not surprising. This pattern of multivariate relationship can be interpreted as "net suppression."28 The two items with negative coefficients increased the total variance explained by the set of eight items by suppressing a portion of the variance of the other screener items that was uncorrelated with the depression criterion. In additional analyses, the authors determined that the direction of the signs remained the same when sociodemographic factors were included in the regression, suggesting that the coefficient directions are not due to different responses on the items from different demographic subgroups. A screener that excluded the two items in question was also tested. This sixitem screener, with coefficients recalculated, performed very similarly to the eight-item screener. The eight-item screener, however, was slightly better overall. The screener was scored by solving for the probability of being depressed, using the equation shown in Table 2 , and assigning this value as a scale score for each individual.
Evaluation of Screener
The screener was evaluated by examining its ability to predict depressive disorder, using the DIS assessment as the criterion, in two subsamples (the primary care and mental health subsamples) of the ECA study and in the primary care and mental health samples of the PSP study. Using a range of screener cutpoints, the authors examined screener sensitivity, specificity, positive predictive value, and false negative rate. Definitions of these terms are given above. When comparing the screener score (above cutpoint = positive or below cutpoint = negative) with the criterion case definition (DIS depression is positive or negative), the four possible classifications of an individual will be labeled a-d (Fig. 1 ). Table 3 shows the screener's ability to predict MOS-defined depressive disorder in the primary care and mental health subsamples of the ECA study (subsets of the total sample in which the screener was developed), and in the primary care and mental health samples of the PSP study (independent samples). The sensitivity, specificity, and positive predictive value of the screener for current depressive disorder, as defined in the MOS study, were examined using a range of different cutpoints. Results are shown for each of several cutpoints in a good range for maintaining high sensitivity of the screener. Cutpoints above 0.080 are not shown because they resulted in sensitivities considered too low for screening purposes. Maximal sensitivity for all but one of the samples was achieved using a cutpoint of 0.009, but at this level of sensitivity the positive predictive values were quite low (ranging from 9 to 37). At the cutpoint of 0.060, the positive predictive value is only slightly lower than the highest achievable predictive value for this range of sensitivity.
Results
Sensitivity of the screener tends to be higher and specificity lower among the mental health samples when they are compared with the primary care samples. Although specificity of the screener is somewhat lower among the mental health samples, positive predictive values of the screener remain high as a result of the high base rates of depressive disorder in this population. Table 4 shows the utility of the screener for identifying depressive disorder within the past month, using the standard DIS definition and the more stringent definition suggested by Von Korff and Anthony.24 A screener cutpoint of 0.060 was used for this analysis. Using the stringent definition reduces the prevalence of depressive disorder found within the past month to half that found when using the standard definition. Sensitivity of the screener is higher and specificity only slightly lower for the more stringent definition of depression. The positive predictive value of the screener is better for the standard definition of depression because baserates are higher using this definition. Findings for the stringent versus standard definitions of depression followed similar patterns when results were examined for other current prevalence periods of depressive disorder (past 6 months and past year), using the range of screener cutpoints. definition for data presented in Table 5 Table 6 presents sensitivities, specificities, and positive predictive values of the screener separately for lifetime major depression and dysthymia, using the cutpoint of 0.009 that was found to be adequate for screening lifetime depressive disorder. A substantial number of individuals with depressive disorder have both dysthymia and major depression. Among those with either lifetime major depression or lifetime dysthymia, 22% to 31%, depending upon the sample, had both disorders, while among those with one of these depressive disorders in the past month, 13% to 31% have both. Those patients with both disorders are included in analysis of each of the separate diagnostic categories in Table 6 . For all samples except the PSP mental health sample, the screener was more sensitive to dysthymia than to major depression, while specificities and positive predictive values of the screener were similar for the two types of depressive disorder. Although the results are not shown here, the authors also examined specific diagnoses of major depression and dysthymia within the past month, using a screener cutpoint of 0.060. The pattern of results for that prevalence period was similar to the pattern of results for lifetime diagnoses, with the screener displaying somewhat greater sensitivity for dysthymia than major depression. Table 7 presents data showing the discriminant utility of the screener, that is, the screener's ability to detect depressive disorder relative to its ability to detect other nonaffective psychiatric disorders. Persons with lifetime major depression or dysthymia (with or without manic episodes) were compared to persons with any other nonaffective DIS/DSM-III psychiatric disorder. Those persons with both depressive disorder and a nonaffective disorder were excluded from the analysis. Persons in each disorder category were compared to those persons with no disorder, a comparison that resulted in identical specificities of the screener for depressive and nonaffective disorders.
Screener Utility for Standard Versus Stringent DIS Definition of Current Depressive Disorder

Screener Detection of Depressive Disorder Versus Other Psychiatric Disorders
The screener is considerably more sensitive to depressive disorder than to nonaffective disorder. A much greater proportion of those with nonaffective disorder are incorrectly classified than those with depressive disorder, therefore, as is evidenced by the false negative rates. Although the positive predictive value of the screener for nonaffective disorder exceeds, to a moder- ate extent, that of affective disorders, the high positive predictive value can be explained by the higher base rates of the combined nonaffective disorders compared with the affective disorders.
Discussion
An eight-item symptom scale was developed as the first of a two-stage procedure identifying depressive disorder in patients visiting offices of general medical or mental health specialty providers. The results of analyses designed to assess the effectiveness of the screener for this purpose indicated that sensitivity and specificity of the scale were consistently high across four different samples from primary care and mental health user populations. Although sensitivity of the screener was high for recent (within the past month) depressive disorders, it dropped substantially when disorders were defined for longer prevalence intervals. Varying the cutpoint for the screener improved sensitivity for longer prevalence intervals (within the past 6 months, within the past year, and lifetime), but, overall, the screener was not as effective for these longer prevalence intervals. This characteristic of the screener is very likely a function of the timeframe for the screener items themselves. Six of the screener items are from the CES-D; they ask how the respondent felt in the past week. The remaining two items, taken from the DIS, ask about periods of depressed affect in the past year. A modification of the screener that might increase its ability to detect depressive disorder for longer prevalence intervals would be to extend the timeframe of the screener items.
In the primary health care samples, as in the general household sample, the screener tended to have somewhat lower sensitivity and higher specificity for depressive disorders than in the mental health care samples. This result can be explained by considering the impact that borderline cases have on overall sensitivities and specificities.29'30 Because a screener is very likely to detect severe cases of disorder more accurately than mild cases, sensitivity is higher when the proportion of severe to mild cases in the population is higher. Among mental health care users, where the prevalence of depressive disorder is high, this effect is expected. Similarly, specificity will be higher when the proportion of borderline-negative cases to clear-cut-negative cases is lower, as one expects in primary care or general populations. In spite of these differences in the properties of the screener when used in the primary care and mental health samples, the authors found that in both types of samples the screener had adequate sensitivities (over 85) and positive predictive values (20 to 50) for use as part of the two-stage case identification procedure for which it was developed.
The screener was more effective in detecting depressive disorders when using a stringent interpretation of current disorder than when using the standard DIS definition. The distinction between these two methods of operationalizing current disorder with the DIS has been discussed in detail by VonKorff and Anthony24 using major depression as an example. The standard method for assessing the period of current major depression using the DIS is, to determine whether the respondent has met full criteria at any time in his or her life, and then determine when the last spell of feeling depressed with "some" other previously mentioned lifetime symptoms, ended. The alternative, stringent definition requires that symptoms from at least four DSM-III criterion B symptom groups were experienced by the respondent within a specific, past timeframe (e.g., 1 month). Of those who met the standard DIS definition of current major depression or dysthymia, 44% to 56%, depending on the sample, also met the more stringent definition. VonKorff and Anthony's finding of 54% in a Baltimore household survey falls within this range. Sensitivity of the screener was seven to 26 points higher using the stringent definition rather than the standard definition, with no substantial loss in specificity. This suggests that the screener is better for detecting depressive disorder during more severe or acute stages of disorder than during periods of diminished or residual symptomatology.
This screener was designed as the first of a two-stage case identification process. The second-stage instrument was intended to be the DIS. One limitation of the analyses here is that the screener instrument and the DIS were not independently administered. In developing and testing the screener, practical contraints necessitated reliance upon existing survey data in which (in the ECA study) the CES-D and the DIS were administered as part of a single interview. The authors did not expect this to substantially influence the findings regarding the CES-D items in the screener since these items were independently administered in the PSP study and were asked at a different point in the interview protocols than the DIS affective disorder items in the ECA study. The two DIS items that were included in the screener, however, were also used to define the criterion measure. In both the ECA and PSP studies, these two items were not separately administered; the two DIS screener items and two DIS items used in the diagnostic algorithm, therefore, are perfectly correlated.
In the case of a true staged case-identification design, in which the screener and criterion instrument are independently administered, the authors would expect a high correlation between the items from a first to a repeat administration, but not a perfect correlation because some measurement error will exist. The test-retest reliability of these two items was examined by the authors as part of a study of 230 community adults who received an in-person DIS, followed approximately 3 months later by a telephone administration of the depression section of the DIS. Overall agreements for the two DIS items asked on a lifetime basis were 86%, for 2 weeks of feeling depressed, and 91%, for 2 years of feeling depressed.31 Kappa statistics, that correct for chance agreement, were 0.73 and 0.46, both of which are considered acceptable levels of agreement. These data suggest that an independent administration of the screener and the criterion instruments would not have a large effect on the findings presented here.
The method used to score the screener in this study was a predictive model based upon logistic regression techniques. This model differs from the alternative approach of summing unit-weighted items, which is the traditional method of scoring mental health symptom indices. The traditional method assumes that all items measure the target dimension of mental health status equally well. The regression model assumes that different items may have different value in predicting a criterion measure; weights represent the partial effect of that item, net of all the other items. The authors used this approach to make optimal use of the information contained in a very short set of items. Further studies are needed to determine the robustness of the particular weighted model presented here.
The author's screener differs from other measures of general psychological distress in another respect. Other measures have assessed symptoms experienced within a given time frame, such as the past week, but the items have not included specific criteria regarding the length of time that a symptom must persist before it is considered positive. The screener used here was based on the assumption that such information may significantly add to predictive utility. The results indicated that two items added to the screener, that asked about persistent periods of depressed mood, were very powerful predictors of depressive disorder.
In sum, the authors have developed a very brief screener having high sensitivity and specificity for the depressive disorders of major depression and dysthymia. The screener functions well both for a household population and for users of medical and mental health services. The screener functions especially well for depressive disorder that is current and active. In the future, the authors will report data on the utility of the screener in the National Study of Medical Care Outcomes.
